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SUBJECT: Representsativensss of Unlsaded Service Accumulation
Tusls

A. Purpose

The purpose of this Advisory Circular is to interpret 40 CFR 86.113-78(a)(2),
vhich requirss that fuel reprasentative of commercial gasoline which will be
genarally available through retail ocutlets shall be used in servics accumulstion
for gasoline~-fueled vehicles. Section 86.777-6(d) provides the ssme regulatory
requirement for the fuel used in servica sccumulation for gasoline~fusled hesvy-
duty engines, snd this Advisory Circular applies equally to that section. Advisory
Circular No. 26-A is obsclete snd should be discarded.

B. Bagkground

1., AMdvigory Circular No. 26~A established xminimum levels of lead and
phosphorus that must be contained in unleaded service accumulation fual. Wich
tha revision of the governing regulation (40 FR 33973, Aungust 13, 197%), all
requirements for specific minimum lavels of lead and phosphorus in unleeded
sarvice accumulation fual wers removed. Howsver, ths general requirement that
servics sccumulation fusl be representative of commerciasl fuel which will be
availsbls in retail ocutlets was not changed. EPA has interpreted this provision
as regards lead and phosphorus to mean that manufacturers’' specifications for
service accumlation fuel could not contain a requirement that the fuael
be lead- or phosphorus-starila.

2. Information now available on certain other constitusnts typicslly present
in unleaded fusl available in retail outlets, and expected to be in such fuel in
the future, makes it necessary to issus updated guidelines about the composition
of fuals that EPA will deem to be in compliance with the regulatory requirement.
Specifically, cartain xintmm levels of methylcyclopentadienyl mangsnsse
tricarbonyl (MMT) and of sulfur must be present in unlesded service accumula-~
tiox fual in order for these fusls to be deemad to be in complisnce with
40 C¥R 86.113-78(2)(2) and 40 CFR 86.777=-6(D).

C. Applicability

The policy reflected in this Advisory Circular will spply to the certification
testing of 1979 sud latar model year gasoline~fueled vehicles and engines which use
unleaded fusls, except insofar as lesd and phosphorus are concarned. The criterta
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restated herein regarding lead and phosphorus content of unleaded servica accumula-
tion fuals, which has applied to 1978 and earlier wmodel year gasoline~fueled vehicles
and snginas, will continue to be applied to 1979 and later model ysar gasoline-
fueled vehicles and engines without change.

D. Discussion

1. o

a. EPA has examined the available information regarding tha possible effects
of MMT on catalytic emiseion control systems and on othar engine components. This
information, although quantitatively inconclusive as to the degrea of adverse effects
of MMT on such systems, does indicate that theres may be some effeacts due to the use
of MMT in unleaded fuels. Unlsaded fuel comtaining MMT is suspected in one experi-
ment 1/ to have caused the plugging of & movolith catalyst mounted close to the
exhaust manifold (start catalyst), resulting in that catalyst becoming ineffasctive 2/
and in the engine experiencing alevated exhaust systam backprsssures. Another study =
has shown changes in engine-out hydrocarbon emissions on & catalyst vehicle operated
for 20,000 miles on fuel containing 0.13 grams manganase per gallon. Although
hydrocarbon emissions from the engins itself changed, 7: changes in tailpipe
hydrocarbon emissious occurred. Anothar study by Qf 1/ chowed increased exhaust
svstem backpressure on three out of four pelleted catalyst vehicles operated on

fuals containing 0.12 grans manganese per gallom.

b. Certification regulations require that certification test vehicles
and engines be operated in sarvice accumulation using fuels that ars representative
of fuels that will likely be available in commercial outlests. This regulatory
requirement vas established to assure that certification test vehicles and
engines are operated to the maximum degree possible under conditions that are
likely to be experienced in usas.

¢. In view of the svailable information about MMT, the additiom of
MMT to certification servics accumulation fuals should be accomplished as soon as
possible, since MMT usage is widespread and increasing. However, since most
fuels have already been ocbtained by the msnufacturers for 1978 model yesr
cartification and since many manufacturers have alrasady begun servics
accumulation on 1978 model year test vehicles and engines, the 1979 model
yesr certification program has been determined to be tha earliest practical
date for implementing such a requirement. Thus, rather than require manu-
facturers to specifically blend small lots of fuel with MMT, and to avoid
disqualifying test vehicles or engines for which tasting has already begun,
EPA will defer until the 1979 model year certification a specific requirement
that unlesded service accumulation fusl contain designated levels of MMI.

2. Sulfur

a. Both ERDA (Bartlesville Znergy Research Center, formerly part of the
Bureau of Mines) and the Motor Vehicle Manufacturers Association (MVMA) conduct
fuel surveys about four times a year. Thase surveys ars based om sevaral hundred
fuel samples taken from all portiocus of the country. The most recent MVMA survey 3
vas taken during the summar of 1976 in 23 cities and involved 227 samples of unleaded
fusl. These ssmples contained an sverage of 0.029 weight percent sulfur. Earlier
MVMA surveys 4/ taken in tha winter of 1975-76 and ths summer of 1975 showed
unleaded fuel toc have an svarage sulfur content of about 0.03 weight perceat. All
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three MVMA surveys sgree well with the two most recent ERDA surveys 5/ taken

in the winter of 1975-76 and the summer of 1975. Therefore, unleaded fuel sulfur
levels have been about 0.03 weight percent for several years. There is no reason
to expect significant changes in this level in the next several years.

b. In 1973, General Motors Corporatiom performed some experiments that
showed fuel sulfur compounds seriously poison base metal pelleted catalysts. 6/ EPA
is sware of no thorough studies made concerning the effect of fusl sulfur compounds
on noble matal catalysts. Whils there are no data suggesting chat serious catalyst
poisoning will result from sulfur, it is also not known if fuel sulfur compounds
affect noble metal catalysts to less serious degrees. Finally, it is not known
if fuel sulfur compounds affect three-vay catalyst system compounents such as
the oxygen sensor or the catalyst itself. It is knmown that fuel sulfur compounds
cause & rapid deterioration of certain reduction catalysta containing aickel. 7/
Thus the possibility of an adverse affect makas it necessary to assurs that
unleaded milesge s2ccumulation fusl containg representative levels of sulfur.

E. Basis for Determination of the Baquired Level of MMT and Sulfur
1. M

a. MMT is currently present in more then 10 percemt of the unlsaded
fusl sold natiomwide. Discussions with the msjor manufacturer of MMT, Ethyl Cor-
poration, and with some elements of the oil industry have indicated that MMT will
be added to unleaded fuels in incressing concentrations in the nsar future as the
oil industry begins to be required to supply fuals of lower lead content than those
currently supplied. One major oil industry member had indicated that "[w]e camnot,
of courss, speak for other gasolina producsrs with regard to usage of mangsnese.
However, we would axpect other companies also faced with octane capacity limitacions
tesulting from the lead phase down regulations to mske use of such MMT (up to
the recommended maximum 0.125 g/gal.) as is svailable." 8/

b. The major manufactursr of MMT has recommended that MMI be used in con-
centrations of 0.125 grams mangsnese per gallon. This recommended concentration
of MMT is based on an Ethyl Corporatiocm study of the coets of adding MMI c©o
unleaded fuels versus the benafits (in octane mmber improvements) which resulct.
The addition of MMT in concentratiocns of 0.125 grams msnganese per gallon yields
a Research octsne oumber incrasse of sbout two. The addition of more MMT
incresses ths octane rating, but at a slower rate. Nevertheless, for small
refineriss, or for refineries which are limited with regard to octane capsbilicy,
the potential exists for the additiom of MMT in amounts greater than the
concantration recommended by the manufacturer.

c. Even though the sverage concentration of MMT in commercial unleaded
fuel at the time the 1979 model year vehicles are introduced is anticipated to de
somevhat less than 0.125 grams manganese per gallon due to supply problems 8/, it
is expected that over the useful lives of 1979 (and later) model year vehicles the
concentration of MMT in commercial fuel will increase so that most if not all of
those vehicles will be operated for most of their useful lives on unleaded fuels
containing 0.125 grams manganess per gallon. Thus, EPA has selected an MMT
concentration of 0.125 grams manganese per gallou as the concentration which
will represent the MMT concentratiom of commercial umleaded fusls to which
a significant portion of vehicles will be expcosed.
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d. Since EPA has concluded that commercially availsble unlesded fuels
will be blended with MMT concentrstions of 0.125 grems sanganese per gallon, fuels
with this level should be used in service accumulation. PFuel MMT levels should
be measured by the Ethyl msthod EAM-128-74, or by such other method shown to be
equivalent and spproved by EPA. The EAM-128~74 method is sccurate to within 10 per-
cent of the fuel manganese level to be msasured. For 0.125 grams manganese per
gallon, the measurement accuracy of about 10 percent results in an acceptabls
tolarance of 0.0l grams manganese per gallou. To allow for this leval of accurscy,
unleaded service accumulation fuels should have a measursd MMT content within the
range 0.115 to 0.13S grams mangsnese per gallon. This requirement will sssure &
resulting sverage MMI content of 0.125 grams mangansse per gallon.

2. Sulfur

a. [IExtensive surveys by both ERDA and MVMA show ths sverage sulfur lavel
of unleaded fuel in most parts of the U.S. to be sbout 0.03 weight percent.
Therefors, this sulfur level should be used in unleaded fusl used for service
accumulation of certification vehicles and engines. This will assure that fuel
is representative of commercially available fuels as required by 40 CFR 86.113-78(a)(2)
and 86.777-6(b).

b. Tual sulfur levels should be measured by ASTM method D=-2622 (X-Ray
fluorascencs) or such other method shown to be equivalent and approved by XPA. TFor
0.03 weight percent sulfur fuel, the messurement accuracy of the D=-2622 method
is 16 percent, which results in an acceptable tolerance of 0.00S weight percent
sulfur. To allow for this level of accuracy, unlesded service accusulation fual
should have a minimm messured sulfur level of 0.025 weight perceat. This require—-
ment vill assure & resulting average sulfur level of 0.03 weight perceat.

¢. Tha most appropriate fual to meet the intent of this Advisory Circular
would be one that comes out of the refining process with at least 0.025 waight
perceant sulfur. However, it is possible that fuel from some tefiners may contain
less than 0.025 waight percent sulfur and would require the additican of sulfur
compounds to meat the reprasentativeness requirement of 40 CFR 86.113-78(a)(2) and
86.777-6(b). The compounds that are added to this fual should be reprssentative
of the type of compounds currently found in commercial fusls. Suitable compounds
include thiophens and di-tartiarybutyl-disulfide. Other sulfur-containing com-
pounds msy be used if spproved by ZPA.

F. Minisus Levels of MMT and Sulfur in Unleaded Service Accusulation Fuel

To bs deemed in compliance with 40 CFR 86.113-78(a)(2) and 86.777-6(b), unlesded
service accumulation fuel must comply with the following specifications for MMT and
sulfur content:

MMT 0.115 to 0.135 grams manganese per gallom,
as measured by Ethyl method EAM-128-74, or
equivalent method.

Sulfur 0.025 weight percent minimum, as measured
by ASTM mathod D-2622, or equivalent mathod.
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G. Approval of Manufacturers' Service Accumulation Fuels

Beginning with model year 1979 certificstion, EPA will not approve servics
accumulation fuel unless the specifications for such fuel include MMT in a2 range
of 0.115 to 0.135 grams manganese per gallon and at least 0.025 weight perceant
sulfur. As regards lead and phosphorus, although no specific conceantrations are
required, EPA will not sapprove service sccumulation fuels 1if the specifications
for such fuels call for lead- or phosphorus—sterils fusl.

H. Assursnce of Compliance with Specifications for Unlsaded Service
Accumalation Fuels

EPA intends from time to time Co test samples of service sccumulation fuel
to check that the fuels are within the ranges specified sbove. 4 determination
that unlesaded fuel does not contain MMT and sulfur vithin the ranges specified
in this Advisory Circular msy result in the disqualificatiom of all data
generated by any service sccumulation test vehicles or engines which used
fuel not meseting these requirements.

I. Unleaded Certification Testing Fusls

Since EPA at the present time has no indicacion of any immsdiats effects of
MMT or sulfur on the exhsust or evéporative emission lsvels of vehicles, ZIPA does
ot require minimum concentrations of MM or sulfur in unleaded test fuels. EFA
will coantinue to monitor information on such immediste effects of MMI or sulfur
on exhaust or evaporative emissions, and if such affects are determined to exist
will taks action to smend tha regulatory specifications for unlsaded test fuels
to require the addition of MMT and sulfur.

Mobils Source Air Pollutiom Comtrol

General Motors Corporation lstter to Johm 2. Dekamy, EPA, August 31, 1976.*

b
'\.

Ethyl Corporation letter to Johm P. DeKany, EPA, September 15, 1976.*

~o
.\

MVMA National Fuel Survey, Summer 1976.

I

MVMA Rational Fuel Survey, Wianter 1975-76, end

o
'\

MUMA Natiomal Fuel Survey, Summer 1973.

S5/ Ella Mae Shelton, "Motor Gasolines, Summer 1975", Bartlasville Inergy
Research Center, January 1976, and

Ella Mae Sheltom, "Motor Gasolines, Winter 1975-1976", Bartlesville Inergy
Resesrch Center, June 1976.



S vs. CRVIRONMENTAL PRETECTION ASENCY « 0AWN/NSAPC A/ 90.26-Doas 6 o 6

6/ Joseph E. Humter, "Studies of Catalyst Degradation in Automotive Emission
Control Systems,” SAL pasper 720122, SAE Detroit Meeting, January 1972.

7/ EPA-QMSAPC Contract Bo. 68-03-2161 with Gould Industries, Contract
in progress.

8/ EXION Resesrch and Inginsering Company letter to Jolm P. DeKany, EPA,
September 9, 1976.*

* References svailsble for public inspection at IPA's Public Information
Raferencs Uait, 401 M Screet, S. W., Washington, D.C. 20460.



